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DETAILED ACTION 

Claim Rejections -35 USC §103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 10, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Raleigh et al. (US Patent No. 6,144,71 1) in view of Motoyasu et al. (Japanese Patent 
Application No. 05-135996 or Publication 06-347529). 

Regarding claim 1, Raleigh teaches that in a method for estimating the multi-path 
delays in a signal received at an antenna array of k antenna elements (Fig. 14 and column 
1, lines 66 - column 2, lines 63, where teaches providing two or more substantially 
independent communication channels even in the presence of severe multipath and 
relatively poor physical antenna radiation pattern performance). Raleigh teaches that 
estimating an impulse response at each k antenna, generating a space-time impulse 
response (Fig. 4, 6 and column 1 1, lines 65 - column 12, lines 53, where teaches 
estimating the channel impulse response in the duration in symbol periods of the 
significant portion of the channel impulse response at various multipath (antennas) 
processing a space-time impulse response of RF), forming a covariance matrix and 
resolving the covariance matrix with a known antenna array (Fig. 17, 18 and column 20, 
lines 31 - column 21, lines 62, where teaches forming covariance matrix and significant 
averaging of the receive covariance matrix results in a good estimate of the transmit 



Application/Control Number: 10/531,039 Page 3 

Art Unit: 2618 

covariance), the improvement comprising the step of resolving the covariance matrix 
with a fictitious antenna array manifold (Fig. 17, 18 and column 21, lines 16 - column 
22, lines 37, where teaches significant simplification occurs when the interference 
covariance matrix is determined and significant averaging of the receive covariance 
matrix results in a good estimate of the transmit covariance, even though instantaneous 
channel reciprocity does not hold). 

Raleigh does not specifically teach of [known antenna array] manifold, [the 
improvement comprising the step of resolving the covariance matrix with a fictitious 
antenna array] manifold (note that brackets are used for clarity in language and that it is 
believed these limitations are addressed by the above cited reference). 

In a related art dealing with multi-path mitigation, Motoyasu teaches of [known 
antenna array] manifold (paragraphs 0025 and 0029), [the improvement comprising the 
step of resolving the covariance matrix with a fictitious antenna array] manifold 
(paragraphs 0025 and 0029). 

It would have been obvious to one skilled in the art at the time of invention to 
have included into Raleigh's signal processing system, Motoyasu's measuring concepts, 
for the purposes of interference reduction (brought about from radio multi-paths) as 
taught by Motoyasu. 

Regarding claims 2 and 18, Raleigh teaches that a method and system for 
estimating the multi-path delays t in a signal using a spatially blind antenna array (Fig. 14 
and column 1, lines 66 - column 2, lines 63, where teaches providing two or more 
substantially independent communication channels even in the presence of severe 
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multipath and relatively poor physical antenna radiation pattern performance) comprising 
k arbitrary antenna elements (Figure 6 and column 11, lines 44 -53). Raleigh teaches that 
the steps of generating an impulse response hk for each antenna element k in the antenna 
array (Figure 6 and column 11, lines 42 - column 12, lines 31, where teaches estimating 
the channel impulse response in the duration in symbol periods of the significant portion 
of the channel impulse response at various multipath (antennas) processing a space-time 
impulse response of RF). Raleigh teaches that determining a vectorized space-time 
impulse response / over the antenna array (Fig. 4, 6 and column 12, lines 17 - column 12, 
lines 53, where teaches determining space-time impulse response (I(k)) over the antenna 
array), creating a covariance matrix C (Fig. 17, 18 and column 20, lines 31 - column 21, 
lines 62, where teaches forming covariance matrix and significant averaging of the 
receive covariance matrix results in a good estimate of the transmit covariance), creating 
a fictitious array 4/; wherein Af is spatially blind and independent of the array 
characteristics (column 21, lines 21-33, Fig. Fig. 14, and column 30, lines 9 - 67, where 
teaches creating array is blind channel estimation techniques); and resolving the 
covariance matrix C with the fictitious Af to thereby estimate the multi-path delays t 
independent of the array characteristics (Fig. 17, 18 and column 21, lines 16 - column 22, 
lines 37, where teaches significant simplification occurs when the interference covariance 
matrix is determined and significant averaging of the receive covariance matrix results in 
a good estimate of the transmit covariance). 

Raleigh does not specifically teach of [creating a fictitious array] manifold [Af] 
and [resolving the covariance matrix C with the fictitious] manifold [Af] (note that 
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brackets are used for clarity in language and that it is believed these limitations are 
addressed by the above cited reference). 

In a related art dealing with multi-path mitigation, Motoyasu teaches of [creating 
a fictitious array] manifold [Aj\ (paragraphs 0025 and 0029) and [resolving the 
covariance matrix C with the fictitious] manifold [Af\ (paragraphs 0025 and 0029). 

It would have been obvious to one skilled in the art at the time of invention to 
have included into Raleigh's signal processing system, Motoyasu's measuring concepts, 
for the purposes of interference reduction (brought about from radio multi -paths) as 
taught by Motoyasu. 

Regarding claim 10, Raleigh and Motoyasu teach all the limitation as discussed in 
claims 1 and 2. Furthermore, Raleigh further teaches that the steps of deriving channel 
impulse response estimates hj,k for each block j at each antenna k (Figure 6 and column 
11, lines 42 - column 12, lines 31, where teaches estimating the channel impulse 
response in the duration in symbol periods of the significant portion of the channel 
impulse response at various multipath (antennas) processing a space-time impulse 
response of RF), determining a vectorized aggregate space-time impulse response I for 
each block j (Fig. 4, 6 and column 12, lines 17 - column 12, lines 53, where teaches 
determining space-time impulse response (I(k)) over the antenna array). Raleigh teaches 
that forming an estimated covariance matrix for the sequence of j blocks (Fig. 17, 18 and 
column 20, lines 31 - column 21, lines 62, where teaches forming covariance matrix and 
significant averaging of the receive covariance matrix results in a good estimate of the 
transmit covariance), providing an array Af void of spatial information (column 21, lines 
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21 -33, Fig. Fig. 14, and column 30, lines 9 - 67, where teaches creating array is blind 
channel estimation techniques), and resolving the covariance matrix with the array 
manifold Af to determine the multi-path delays t (Fig. 17, 18 and column 21, lines 16 - 
column 22, lines 37, where teaches significant simplification occurs when the 
interference covariance matrix is determined and significant averaging of the receive 
covariance matrix results in a good estimate of the transmit covariance). 

Raleigh does not specifically teach of [providing an array] manifold [void of 
spatial information] (note that brackets are used for clarity in language and that it is 
believed these limitations are addressed by the above cited reference). 

In a related art dealing with multi-path mitigation, Motoyasu teaches of of 
[providing an array] manifold [void of spatial information] (paragraphs 0025 and 0029). 

It would have been obvious to one skilled in the art at the time of invention to 
have included into Raleigh's signal processing system, Motoyasu's measuring concepts, 
for the purposes of interference reduction (brought about from radio multi-paths) as 
taught by Motoyasu. 



Allowable Subject Matter 
3. Claims 3-9, 11-17, and 19 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The prior art record fails to disclose the limitation" the impulse response estimate 
hk is determined from the equation formulas having Z is a delay matrix and rk is the 
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column vector of the received signal at antenna element k of the antenna array, and the 
fictitious array manifold Af is used to form the space-time manifold and the space-time 
manifold operates to resolve the multi-path delays, and the covariance matrix C to 
determine multi-path delays t uses the method of Multiple Signal Classification (MUSIC) 
techniques" as specified in the claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Heath, Jr. et al. (US 6,298,092) discloses Method of Controlling Communication 
Parameters of Wireless System. 

Gesbert et al. (US 6,377,819) discloses Wireless Communication System Using 
Joined Transmit and Receive Processing. 

Information regarding... Patent Application Information Retrieval (PAIR) system... 
at 866-217-9197 (toll-free)." 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
Or P.O. Box 1450 
Alexandria VA 22313 

or faxed (571) 273-8300, (for formal communications intended for entry) 
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Or: (703) 308-6606 (for informal or draft communications, please label 
"PROPOSED" or "DRAFT"). 

Hand-delivered responses should be brought to USPTO Headquarters, 
Alexandria, VA. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Lee whose telephone number is (571) 272-7880. 
He can normally be reached Monday-Thursday and alternate Fridays from 8:30am-5:00 
pm. If attempts to reach the examiner are unsuccessful, the examiner's supervisor, 
Edward Urban, can be reached on (571) 272-7899. Any inquiry of a general nature or 
relating to the status of this application should be directed to the Group receptionist 
whose telephone number is (703) 305-4700. 

J.L 

January 6, 2007 



John J Lee 




SUP" 



